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Abstract

In this paper, the problem of acoustic wave inverse scattering by mixed obstacles in inhomogene-
ous media in two dimensions is considered. In the case that the refractive index of inhomogeneous
media is a binary function, a Bayesian method for simultaneously reconstructing cracks and im-
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penetrable obstacles is proposed. The position information of mixed obstacles is taken as the
prior information of Bayesian method. Markov chain Monte Carlo (MCMC) algorithm is used to
reconstruct the shape parameters of cracks and impenetrable obstacles. The results of numerical
experiments show that this method can effectively reconstruct the shape of mixed obstacles in in-
homogeneous media.
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Table 1. MCMC algorithm for solving the scattering problem of mixed obstacles in inhomogeneous media
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Figure 1. Bayesian reconstruction results of mixed obstacles under different refractive indexs
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Figure 2. Bayesian reconstruction results of mixed obstacles under different noise levels
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Figure 3. Bayesian reconstruction results of mixed obstacles under different observation apertures
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